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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 2

[4225] - 306

M.Sc. - II

INORGANIC CHEMISTRY

CH - 326 : Organometallic Compounds of Transition
Metals and Homogeneous Catalysis

(Semester - III) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory and equal marks.
2) Figures to the right indicates full marks.
3) At. Nos –Cr = 24, Mn = 25, Fe = 26, Rh = 45, W = 74.

Q1) Attempt any four of the following : [20]

a) Consider the 18 electron rule as a guide and determine the value of ‘n’

in the following complexes.

i) Na
2
Fe(CO)

n
,

ii) MnBr(CO)n ,

iii) W(η6 – C
6
H

6
) (CO)

n
 ,

iv) Rh(η5 – C
5
H

5
)(CO)

n 
,

v) Cr(η3 – C
5
H

5
)(CO)

n
(CH

3
)

b) Determine the number of metal-metal bonds in the following complexes

which obey the 18 electron rule and draw the structure.

i) (CO)2 Rh(μ – Cl)2 Rh(CO)2;

ii) (η5 – C
5
H

5
) (CO) Fe(μ – CO)

2
 Fe(CO) (η5 – C

5
H

5
)

c) Photolysis of [η5 – Cp Fe (CO)
2
]

2
 at –78°C results in the loss of a

colourless gas and formation of an iron containing product having a

single carbonyl band at 1785 cm–1. Suggest a structure for the product.

d) Give the systematic classification of σ-bonded T.M. hydrocarbyls.

e) Give the typical reactions of Zeise’s salt.
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Q2) Attempt any four of the following : [20]
a) Explain the Monsanto Acetic acid process.
b) How are metal carbonyls prepared? Discuss the properties of metal

carbonyls. What are uses of metal carbonyls?
c) What is Olefin epoxidation? Which T.M. complexes play important

role in this reaction?
d) What do you mean by hydrocyanation reaction? Which catalysts are

used for this reaction. Explain with one example.
e) Comment on the statement ‘NMR spectroscopy is an eminently suitable

technique to study fluxional behaviour of OMC’s.

Q3) Attempt any four of the following : [20]
a) Explain with the help of suitable examples, the role of OMC’s as

protecting and Activating agents.
b) What do you mean by sandwich compounds? Give synthetic methods

of their preparation.
c) Comment on role of copper (II) chloride in Wacker process.
d) Discuss briefly the possible mechanism for metathesis of propene.
e) Comment on the therapeutic properties of :

i) Mercurochrome, ii) Cisplatin,
iii) Salvarsan, and iv) Silatrane

Q4) a) Write notes on (any three) : [15]
i) Applications of the suzuki cross-coupling reaction.
ii) Repees catalyst.
iii) Group V organometallics in medicine.
iv) Tolman’s catalytic cycle.

b) Draw the following structure : [5]
i) [W(η6 – C

6
H

6
) (CO)

2
]

2
.

ii) [(η1 – C
5
H

5
) (η3 – C

5
H

5
) (η5 – C

5
H

5
) M

o
NO].

iii) [(η5 – C
5
H

5
)

3
 Ni

3
(CO)

2
].

iv) [(η5 – C
5
H

5
) Ir H

2
PMe

3
]

v) [Fe(CO)
5
]
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[4225] - 307

M.Sc. - II

INORGANIC CHEMISTRY

CH - 330 : Coordination Chemistry, Magnetism and

Reaction Mechanism

(Semester - III) (2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory and carry equal marks.

2) Neat diagrams must be drawn wherever necessary.

3) Use of logarithmic tables and calculator is allowed.

Q1) Attempt any four of the following : [20]

a) What are the basic assumptions of CFT? Discuss the crystal field splitting

of an octahedral and square planar complex.

b) Discuss the effect of π-bonding on the value of Δ in an octahedral

complex with the ligands capable of forming the π-bond.

c) Explain the terms :

i) M-O-M bridge angle

ii) solute-solvent interaction

d) Explain the difference between antiferromagnetic spin-spin exchange

and spin pairing.

e) Explain : “Mn
2
(CO)

10
 is diamagnetic”.
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Q2) Attempt any four of the following : [20]

a) Draw the structure of following molecules and state whether they are

paramagnetic or diamagnetic.

i) MO2(CO)8, ii) [Rh(PPh3)2 Cl2]

iii) [Cr (NH
3
)

5
 < 1]Cl

2
, iv) [Rh (acac) (C

2
H

4
)

2
]

v) K
3
[Cr (C

2
O

4
)

3
]

(At. No : Cr = 24, Mo = 42, Rh = 45, K = 19)

b) Give the characteristic properties of diamagnetic, paramagnetic,

ferromagnetic and antiferromagnetic substances.

c) What are mixed valence compounds? How they are classified?

d) Why is it that oxovanadium (IV) forms complexes which are involved

in a weak ferromagnetic exchange.

e) Explain : why certain Ni(II) complexes show anomalous magnetic

moment.

Q3) Answer any four of the following : [20]

a) Write a note on - complementary and Non-complementary reactions.

b) Give the difference between SN1 and SN2 mechanisms for substitution

reaction in octahedral complexes.

c) Discuss the role of solvent in substitution reaction in square planar

complexes.

d) Rate constant for the exchange of a single water molecule in hexa-

aquo high spin T.M. cations are as follows :

Metal ion Rate Constant (S–1 at 25°C)

V2+ 1.2 × 102

Ni2+ 3.6 × 104

Cr2+ 8.3 × 109

Cu2+ 7.4 × 109

Give explaination for this observation.

e) What is trans effect? How will you explain it on the basis of π-bonding

theory.
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Q4) Attempt any four of the following : [20]

a) Explain two electron transfer reactions.

b) Write a note on polarisation theory.

c) Explain in brief the mechanism of photographic process.

d) Discuss the relationship between the ‘d’ electron configuration of a

metal and the liability of its complex.

e) Choose the correct answer and rewrite the statement :

1) From the following complexes which complex undergoes

isomerisation reaction.

a) [Co(NH
3
)

5
Cl]Cl

2

b) trans [Co(en)
2
Cl

2
]+

c) [Pt Cl
4
]-2

2) Which theory gives the theoretical explaination of transeffect.

a) Polarisation theory

b) Lewis theory

c) Dalton theory

3) [Fe(CN)
6
]–4 + [Ir Cl

6
]–2 → [Fe(CN)

6
]–3 + [Ir Cl

6
]–3 is an example of :

a) outer sphere electron transfer,

b) Inner sphere electron transfer,

c) Base hydrolysis.

4) In base hydrolysis reaction, the conjugate pairs are:

a) NH
3
/NH

2
– and OH–/H

2
O,

b) NH+
4
/NH

3
 and OH–/H

3
O

c) Both  a  and  b

5) [CH
3
Mn (CO)

5
] + PPh

3
 → (CH

3
CO)Mn(CO)

4
(PPh

3
) is an example of:

a) Anation reaction,

b) Free radical reaction,

c) Insertion reaction.
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M.Sc. - II

INORGANIC CHEMISTRY

CH - 331 : Structural Methods in Inorganic Chemistry
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Instructions to the candidates:

1) All questions are compulsory.

2) All questions carry equal marks.

3) Use of calculators is allowed.

Q1) Answer the following (any four) : [20]

a) Explain the significance of zero field splitting and Kramer’s degeneracy

in ESR.

b) How can NMR be used to study linkage isomerism in metal complexes.

c) Explain how NQR can be used to determine (i) nature of chemical

bond in a compound (ii) structure of Grp III halides.

d) “S electron density at the nucleus is the main factor affecting the chemical

shifts in Mössbauer spectroscopy”. Justify giving suitable examples.

e) Calculate the ESR frequency of an unpaired electron in a magnetic

field of 3500 G given g = 2, h = 6.627 × 10–34 JS.

Q2) Attempt (any four) : [20]

a) A thermal curve of a 125.70 mg sample containing CaC
2
O

4
. H

2
O and

a thermally stable salt showed a weight loss Δ
m
 = 6.98 mg at an onset

temperature of about 140°C, corresponding to the vaporization of water.

Determine the percentage w/w of CaC
2
O

4
.H

2
O in the sample.

b) Explain the principle of SEM.
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c) Draw and explain the ESR of a Mn(II) complex.

d) 1H nmr of Fe(CO)
3
 (η4 – C

4
H

8
) displays a singlet at δ 5.2 at room

temperature which splits to give two broad signals at δ 5.6 and δ 4.3 at

–145°C. Draw the structure of the complex and explain the above

observation.

e) Explain the cyclic voltamogram of k
3
 Fe(CN)

6
 in 1N KNO

3
 scanned

between 0.8 to –0.15v.

Q3) Answer the following (any four) : [20]

a) Explain the voltamogram of Cp
2
(CO) in acetonitrile.

b) Explain how DTA curves can be used to measure

i) Heat of reaction

ii) Specific heat.

c) What is the difference between ‘g’ and ‘G’ values in ESR? Explain

their significance.

d) Sketch and explain the 31P nmr of HPF
2
 if

i) J
p-F

 > J
P–H

ii) J
P–H

 > J
p–F

e) With the help of suitable energy level diagram, explain the transitions

for quadrupole nucleus with I = 1 under the following conditions

i) η = 0, H
0
 = 0

ii) η ≠ 0, H
0
 = 0

iii) η ≠ 0, H ≠ 0

Q4) Write notes on (any four) : [20]

a) Applications of XRD

b) Applications of thermal methods.

c) Photoelectron spectroscopy.

d) DSC

e) Spin-Spin coupling in NMR.
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Total No. of Questions : 4]
SEAT No. :

[Total No. of Pages : 2

[4225] - 309
M.Sc. - II

INORGANIC CHEMISTRY
CH - 332 : Bio-Inorganic Chemistry : Inorganic

Elements in the Chemistry of Life
(Semester - III) (2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.

Q1) Answer any four : [20]

a) With the help of S
4
 cycle, explain the four steps involved in the oxidation

of water in photosynthesis.

b) Give comparitive account of types of copper proteins.

c) Illucidate the active site structure and function of enzyme urease.

d) Explain in detail the fundamental interactions of metal complexes with

nucleic acids.

e) What is the role of iron in neurodegenerative diseases?

Q2) Attempt the following (any four) : [20]

a) Discuss the chemistry of cobalamins.

b) With the help of suitable examples, describe any two non-technetium

based radiopharmaceuticals.

c) Describe the structure and function of carbonic anhydrase with

mechanism.

d) Explain the catalytic cycle of Tyrosinase with respect to its mono-

oxygenase and dioxygenase activity.

e) What is intercalation? Describe any two techniques which can identify

and quantify intercalation.
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Q3) a) Attempt any five : [15]
i) Give an account of different modes of DNA-binding by metal

complexes with suitable examples.
ii) Name at least two diseases caused by deficiency and excess of

copper and zinc.
iii) Write in short three applications of radiopharmaceuticals.
iv) Enlist the functions of catalases and peroxidases.
v) Explain important aspects of magnetic resonance imaging.
vi) Draw active site structure of galactose oxidase and its reaction.

b) Choose the correct options from the following : [5]
i) The trivalent ion of lanthanoid element which is used as NMR

contrasting agent is :
A) Gadolinium B) Technetium
C) Cerium D) Lutetium

ii) In cytochrome - C Oxidase, the number of iron and copper centers is :
A) 2, 2 B) 2, 3
C) 1, 2 D) 1, 1

iii) The metal ion present in urease is :
A) Zn B) Ni
C) Co D) Fe

iv) The enzyme which removes c-terminal amino acid from a peptide is :
A) Carbonic anhydrase B) Carboxypeptidase
C) Zymase D) All

v) Elongation of DNA on cisplatin binding is monitored by :
A) Absorption titration B) Viscosity measurement
C) Fluorescence titration D) NMR spectroscopy

Q4) Write notes on (any four) : [20]
a) Metallofootprinting agents.
b) Radiolabelling on antibodies.
c) Benefits and challanges of MRI in molecular imaging.
d) SOD.

e) Biomethylation of mercury.
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[4225] - 310
M.Sc. - II

ORGANIC CHEMISTRY
CH - 350 : Organic Reaction Mechanism

(2008 Pattern) (Sem. - III)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

SECTION - I

Q1) Attempt any four of the following : [12]
a) The rate of hydrolysis of chloride A is lowered by substitution of

P-NO2 group in the benzene ring. Explain.

b) Enamine approach is preferred for α-alkylation of ketones. Explain.

c) Give the significance of Hammett equation.

d) The ρ value for the hydrolysis of substituted benzomide is +ve for

base catalysed but –ve for acid catalysed reaction.

e) Calculate how much faster p-bromoaniline is benzoylated in benzene

at 25°C than p-nitroaniline using the following data

σp
 
– NO

2
 = 0.78,      σp

 
– Br = 0.23,       ρ = –2.69

Q2) Write short note on any three of the following : [12]
a) Newmann’s rule of six.

b) Mannich reaction.

c) Pinacol rearrangement.

d) Curtius rearrangement.
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Q3) Predict the product with mechanism for any four of the following : [16]

SECTION - II

Q4) Explain any four of the following : [12]

a) H
3
COCH

2
–Cl reacts with iodide ion in acetone several thousand time

faster than H
3
CCH

2
–Cl.

b) When the cannizzaro reaction is carried out in D2O, the benzyl alcohol

contains no deuterium in methylene group.

c) Amidines are stronger bases than amines.

d) NADH is used for reductive biotransformation.

e) Acetaldehyde, when reacts with large excess of formaldehyde in

presence of base forms pentaerythritol.
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Q5) Suggest the mechanism for any four of the following : [16]

a)

b)

c)

d)

e)

Q6) Answer any four of the following : [12]

a) Ester hydrolysis by BAL2 mechanism is extremely rare. Explain.

b) Benzoin condensation fails when –NMe
2
 group is present at the para

position of aromatic aldehyde. Explain.

c) Explain the formation of cyclopropanone as intermediate in the favorskii

rearrangement of 2-chloro cyclohexanone.

d) Explain the relative acidities of methyl aceto-acetate and acetoacetamide.

e) Explain the use of FAD in biotransformations.
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[4225] - 312

M.Sc. - II

ORGANIC CHEMISTRY

CH - 352 : Organic Stereochemistry

(2008 Pattern) (Semester - III)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicates  full marks.

3) Answers to the two sections should be written in separate answer books.

SECTION - I

Q1) Answer any four of the following : [16]

a) Which conformation of 1,2,2,6,6-penta methyl-4-hydroxyl-4-phenyl

piperidine is more stable. Why?

b) Trans 9-methyl decalin is more stable than its cis isomer by 3.35 kJ/mol.

Explain.

c) Draw the stereo structures of most stable and least stable conformation

of perhydroanthracene. Give nomenclature of these isomers.

d) Compound (A) do not form anhydride on normal dehydration, where

as under vigourous condition, it forms anhydride with difference in

structure. Explain why?

e) Explain the concept of I strain with suitable examples.
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Q2) Predict the product in any four of the following and explain stereo chemical

principles involved. Justify. [12]

Q3) Answer any three of the following : [12]
a) Van Arkel rule.
b) Explain Vorit Hoff’s rule of optical superposition.
c) Write short note on properties of racemic modifications.
d) Explain few reactions with examples involving formation of racemic

products.

SECTION - II

Q4) Answer any three of the following : [12]
a) Give the reaction of diazomethane with enhydrin. How this reaction

help to deduce the lactone ring fusion with enhydrin.
b) Give the evidence to prove that C

3
-Vinyl and C

8
–C

9
 bonds are on the

same side in cinchonine and in quinine.
c) Explain the stereo chemistry of C

6
–OH and C

13
 – C

15
 bond in codeine

and in isocodeine.

d) Explain the stereo chemistry of C
6
 and C

13
 in dihydroiso codeine.
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Q5) Answer any four of the following : [12]

a) In the following structures, state with reasons, whether the hydrogen

marked Ha and Hb are homotopic, enantiotopic or diastereotopic.

b) Which of the following compounds are chiral. Explain with reason.

i) trans-cyclo pentane 1,2 dicarboxylic acid.

ii) cis-cyclopentane 1,2 dicarboxylic acid.

c) What is the stereo chemical relationship between the carboxylic acid

group in the following compounds? Would it be possible to make an

unhydride from these compounds.

d) Identify pro-R and pro-S hydrogen atom in the compound I and II.

e) Write a note on “Chiral auxillary”.
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Q6) a) Predict the product/s in the following reactions. Explain the stereo

chemistry and mechanism in details (any four) : [8]

b) Suggest the reagent and stereochemistry of the following reactions

(any two) : [8]
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[4225] - 313
M.Sc. - II

ORGANIC CHEMISTRY
CH - 353 : Free Radicals, Photochemistry and Pericyclic

Reactions and Their Applications
(2008 Pattern) (Sem. - III)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

SECTION - I

Q1) a) Write short notes on any two of the following : [8]
i) Autoxidations.
ii) Photoenolisation.
iii) Paterno-Buchii reaction.

b) Explain any two of the following : [6]
i) Cyclobutanone undergoes three types of photo reactions.
ii) Cyclohexene reacts with dinitrogen tetroxide to form two products.
iii) Free radical chlorination of either n-propyl or isopropyl bromide

gives 1-broms-2-chloropropane and of either isobutyl or tertiary
butyl bromide gives 1-bromo-2-chloro-2-methyl propane.

Q2) Predict the product/s indicating mechanism in any four of the following :
[12]
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Q3) a) Suggest suitable mechanism for any five of the following : [10]

b) Draw energy level diagram and summarise the different photo chemical
processes. [4]
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SECTION - II

Q4) a) Construct the correlation diagram for π2
s + π2

s cycloaddition reaction
and predict whether it is thermally allowed or photo chemically allowed.

[6]
b) Predict the products in any four of the following. Explain their

stereochemistry and mechanism. [8]

Q5) a) Using FMO approach predict whether a [1, 5] antarafacial sigmatropic

carbon shift with retention at the migrating centre is thermally allowed

or photo chemically allowed. [4]

b) Explain mechanism for any four of the following : [8]
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Q6) a) Explain the retro synthetic analysis of Isocomene. [6]

b) Complete any two synthetic sequences mentioning reagents and

intermediates formed in steps. [8]
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